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INTRODUCTION 

“In 1955 an Sdueation and Professional Recruitment Committee was 
appointed by the American Institute of Biological Sefences and charged 
with the development of a program of biological education at all school 
levels. It was proposed that a comprehensive curriculum project be 
developed to include new course content, laboratory manuals, and teacher 
aide; the production of films, film strips, charts and models; a study 
of present in-service training of teachers; and the poesible production 
of pamphlets, booklets, and other publications that may serve to inerease 
the effectiveness of biologics! education,” On the recommendation of 
that committee, the Biologieal Sefenees Curriculum Study Group (BS¢s) 
was organized in 1959 “to seek the improvement of biology edueation,”* 

The first project of the B9CS was preparation of waterLale for 
courses in beginning biology in “average” high schools, More than 
1,000 teachers and 150,000 students used the trial instructional 
materials,” Seeoumendations from both groups have been considered in 
the three revised versions of classroom materials now available commer- 
elatly,* To sequire significant knowledge in setenee by investigation 
and inquiry, rather than by rote memory, was emphasized, This approach 
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was adopted to achieve the present objectives of American public 
education, the development of attitudes and skills rather then the 
lmowledge of isolated facts, Recently the memorization of Leolated 
facts has appeared to be iepractigal beéause “with each new generation 
our fund of sclentific knowledge inereases fivetold,”° 

A handbeok, edited by Joseph J, Setwab of BSCS, has been developed 
for bioleay tenshere to use tn afapting matatiale to 0 variety of 
classroom procedures.® Ineluded in the handbook are explanations of 
selentifie concepts that have been considered either new or beyond the 
seope of previous high sehool biology textbooks, Supplementing the 
hondbook, institutes and films are used to train teachers in this new 
approach, Teachers are encouraged to obtain special preperation in 
BSCS beeatse “the emphasis in BSCS courses is very different from that 
of traditional courses; also much BSCS subject matter is not ineluded 
fn traditional eourses and may not have been included in the teacher's 
academic preparation,"” 


Statement sf the Problem. 

The purpose of this study was to provide a comparison of the 
content of a textbook prepared for a modern biology course by the 
BSCS, Yellow Version, and Modern Biology, one of the traditional text~ 
books adopted by the Kansas Textbook Comission, 
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Significance of the Problem, 
It is heped that data from this etudy may be used to reach 


decisions regarding the adoption of BSCS biology; a survey of the 

literature revealed only a limited number of comparative studies, 

This study would indfieate concepts that are common to both BSCS and 
traditional textbooks, The analysis undertaken would indicate the 
commen and unique concepts that teachers using BSCS and traditional 
textbeoks need to understand, 


Sgsuaptions and Limitations. 
It was assumed that the two textbooks analyzed were representative 


of "modern" and “traditional” biology textbooks, Aceording to BScs 
reports a comaon content of seventy per cent of the material presented 
may be observed in the three BSCS versions,” Mallinson's report 
supported the assumption that selecting a representative traditional 
textbook was possible,” Limiting the number of books to be compared 
seened advisable to allow a thorough study of the textbooks by the 
investigator, Although a lack of familiarity with the textbooks created 
problems in carly stages of the comparison, the investigator's lack of 
experience with the books analyzed should add to the objectivity of 

the study, 


®uiden T, Cox, "Modern Biology: A Unifying Sefence, Part Ile«The 
oo Versions," Journal 9€ Secondary Edueation, 59:9~15, January, 
* 


9 
George G, Mallinson “Reading and the Teaching of Science,” 
School Science and Mathematics, 441149455, February, 1964, 


Only the content of the textbooks was compared to determine the 
concepts presented in each book, Analyses of factors, other than 
content, involved in textbook evaluation were considered beyond the 
seope of this study, No attempt was made to evaluate or compare the 
emphases or methodology of the textbooks. 

Definition of Zemme. 

Sontent. Content ac used in this study meana only the printed 
text and illustrations, eview questions, additional references and 
other inclusions wore not included in the analysis. 

BSCS, BSCS as used in thie study means the Biological Seiences 
Curriculum Study, ‘The abbreviation refers only to the Yellow Yorsion. 

Traditional or Conventional. ‘raditional or conventional as used 
in this study means any textbook not compiled under the auspices of the 
BSCS programy these terms refer to the representative textbook, Modem 
Blolony. | 


LITERATURE REVIEW 


The BSCS program has been the topie of many recent publications, 
The emphases and opinions expressed in these articles have been varied, 
Publications introdueing BSCS have been authored by Cox’ and Crossland,” 
Sister M, Joan® and eishar and Terry” have reported their experiences 
with BSCS programs in the classroom, The educational objectives and 
philosophy of BICS concerned Fowler” and Weaver.° tenner believed that 
conventional courses in seience should provide, as BSCS does, true 
selentifie experiences for students.’ Renner also was convinced that 
the responsibility for providing selentific experiences rested with 
the elasstoom teacher, ‘ealizing that learning experiences are provided 
by the teaching mathods employed by the teacher, Inlow has stated that 
“a triangular relationship exists among the learner, teaching mathod, 
and aubjeet~matter eontent.”® 


Ieox, gp. cit. 


2Riehard , Crossland, “The American Biologieal Sefence Currieulun 
Study," The Amertown Biology Teacher, 26:348-53, May, 1964, 


[steter M, Joan, “Chomiat Approach to Biology,” School Sefence 
tnd Mathenation, 44:101-06, February, 1966. : 


“W. Jy Yelshar and &, §, Terry, “Our Pirst Year Under B9¢3," the 
dmerigon Biology Teacher, 26:545.46, May, 1964, 


5, Seymour Fowler, “Modern Biology-For vhou?" smerican Biology 
Zeagher, 25:4, January, ios, ‘mm 


Snichard Ly Weaver, “BSCS Plus," The Ameri¢an Biology Teagher, 
252404, October, 1963, 
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Teacher Preparation. a 

Sensatt tae vevkewed Gham ai wuieieet investigators that 
have studied relationships between academfe sefence preparation and 
enthustastic interest in teaching sefenee courses,” te reported that 
all investigators indicated a positive eerrelation between the rela- 
tionships studied, Burnett stated that 


“Normative studies, particularly those aentains te detornins 
college seientifie and pedagogie eredits earned by science 
teachers, continued to a 


standarés are devised and enforced. As it is, one unfor~ 


A review of literature in education revealed that other educators, 
not involved with BSCS biology, were alse convingsd that adequate 
teacher training is necessary for successful classroom instruction, 

At the 1958 Bowling Green Conference,*? randall tM, Whaley of the 
National Aeadeny of Sefences-National Research Counell stated that 
“without adequate numbers of inepiring well-informed teachers, fully 
prepared to meet their responsibilities in our sehools, we cannot hope 
for long to mect suecessfully the challenges of a changing world,”!? 


9n, Will Burnett, “Academie and Professional Preparation of 
Selence Teaghers,” Review of Sducational Research, 54:513, Jumo, 1964, 
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The Yord Foundation deseribed the “hidden defieteney” of teacher 
edueation as “teachers whe have the proper degrees but whose training 
has been outmoded or inadequate.!3 


fextbooks. : 
The value of the textbook for student learning has been recognized, 


The American Textbook Publishers Institute stated that “the author of a 
textbook, . . ean never fully direct the teaching that needs to be done 
to provide for individual differences," ™* “re modern textbook is nore 
and more thought of as an ‘assistant teacher in print *,”?% Ta 
History of American Schoolbooks Carpenter wrote about the sehoolbook 


in edueation today, 


, 
University of Pennsylvania SABER, of fwarican Gchoolbooks has 


Textbook Evaluation. 

The problem of textbook selection has been the concern of many 
investigators, Gertrude “hipple'e study of Procedures Used in Selecting 
Sghool Books was published in 1936;27 by 1942 John Clement had prepared 
materials for extensive analysis and selection of textbooks,*? 

In 1964 Mallinson reported working with published material in 
relation to reading problems in science teaching, Factors considered 
were content, vocabulary load, sentence atrueture, illustration, interest 
level, and supplementary materials, Mallinson stated that although 
materials may have different emphases, organization, ond fsetors related 
to reading, content was ninety per cent the same in all books published 
within tvo or three years of one another, te believed that {llustra- 
tion should extend reading material and/or develop additional concepts 
rather than duplicate the text, Flesch, Lorge, anf Dale-Chall reading 
formulae were recoumended by Mallinson to analyze sentenec structure; 
beth teehnieal and non-technical terme were recognized as important in 
the determination of vocabulary lead. Interest level was deterained by 
the contemporary character ef topies and by style,?” 

Tan biology textbooks were analyzed by Blane to determine topics 
and areas receiving major emphasis, The emphasis given each topic was 
indicated numerleally as follews: 


we ae 
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S-etopie covered in great detail 

icant oweret SHARY 
Ninety-two topies were ranked from the ten books; the most important 
areas appeared to be conservation of natural resources, study of the 
human bedy, study of flowering plants, and genetics and eugenics, No 
attempt was made te analyze the effectiveness of the presentation, the 
aceuraey of the material or other factors used to judge textbooks,” 
Sanders also analyzed traditional biology textbooks; he used score 
cards to evaluate the qualities of the textbooks,”# 

Studies to compare “traditional” and “modern” approaches in sefence 
teaching have been reported by a limited number of investigators. 
Rainey compared results obtained from two groups of high s¢heol 
chemistry students, One group used the CHEM Study Curriculum materials; 
conventional materials and procedures ware used by the second group, 
There were no significant differencea reported between the mean test 
seores of the experimental groups at the begimning or at the end of 
the school year,?” Bennett compared a chemistry textbook adopted by 
the state of Mississippi with the text prepared by the Chemical Sond 
Approach Committee (CBA), The types of topies, tepie placement and 
organization were ineluded in the analyses, State adopted textbooks 


20sqm S, Blane, “A Topieal Analysis of High School Biology Text- 
books," Sefenee Edueation, 41:205.09, April, 1957, 


*l texander Sanders, “An Analyste of Selected Textbooks for a 
iiigh Sehool Biology Course” (unpublished Master's thesis, 
Agrieultural and Industrial State University, Nashville, "1961), 


*2cbert G, Rainey, “A Comparison of the CitM Study Currteutun 
and a Conventional Approsch in Teaching High Sehool Chenletry,” Sghool 
Seience and Mathematics, 64:559~44, June, 1964, 
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were judged inadequate in their approaches to the teaching of chemistry 
when compared with the Chemieal Bond Approach, Theoretical concepts 
SppeHES to te wiet mee, CE 4 fot thee 
traditional textbooks,” 


Textbooks Adopted the State Compare. 
Textbook" = lished Warter'sthadia, stants tiverstty, Atlanta, 


DESIGN OF THE STUDY 


The BSCS Yellow Version ond Modegn Biology were the sources 
of data for this study, The content of each textbook was read care 
fully and outlined, The following broad areas of study were noted: 
biology-—-its approagh and history, eeology, mleroorganiams, floweriess 
plants, flowering plants, animals, and heredity and evolution, Topies 
Pelated to a broad area were selected from the first content outlines 
and were recorded uder the appropriate area of study; this information 
was recorded in tabular form, Page numbers were recorded so the 
material could be easily located; content was evaluated and a numerieal 
rating recorded to facilitate « complete comparison of content, 
Bvaluation of content was indicated as follows: 

Sewcontent ineluded development of concepts of topic, 
dacoontent incluted fev eoncepte of thelr devlomant, 

General topies in the BSCS text were considered first, The traditional 
text material was then compared with 8909 content and the recording 
procedure wes repeated, Topies were then added to the area categories 
that were featured only in the traditional textbeck, ‘The total number 
of toples recorded for cach area of study was determined; common and 
unique topics were noted and the per cant of common and characteristic — 
topies in each broed area and textbook was ealeulated, 


PRESENTATION OF DATA 


Table I shows that mincty per cent of the material related to 
the history and approach of biology was eommon to both books evaluated, 
The relation of life and matter, ineluded by BSCS, was not considered 
in the conventional textbook, me ; ae 

Several ecologieal concepts, seventy-three per cent, were common 
te the books analyzed, One of these concepts, conservation, had more 
space devoted to it in the traditional text than in the BSCS version 
as Table II indieates, Only the traditional text considered ablotic 
and biotic faetors of environment; concern about the “population 
explosion” was distinctively Bscs, 

The faet that bacteriological technique, soll microbiology and 
preventive medicine were considered only in the traditional textbook 
has been indicated in Table Ili, Both texte included seven other 
topies, seventy per cent, related to microorganioms, | 

As indicated in Table IV, the traditional text was characterized 
by diseussions of Lichens, Pteridophytes, and the classification of 
Algae, The evolution of Algae, of sexual reproduction and of vaseular 
land plants were considered only by 8903, Pitty-four per cent or seven 
of the additional concepts related to the flowerless plants were common 
to both textbooks, 

Flowering plants were considered in detail by authors of both 
texts; Table V shows that seventy«two per cont of the material was 
COERION» Concepts in the BSCS text were primarily related to photesyn- 
thesis and seed development, ‘The BSCS was unique in their consideration 


TABLE I 


TOPICS RELATED TO BIOLOGY; ETS APPROACH AND HISTORY* 


Biologieal Cuestions Sa? 


Stery of Malaria 10420 
Methods of Inquiry MuwAG 
Theorles of Life's Origin 23a4S 


TABLE IT 


TOPICS RELATED TO ECOLOGY* 


Cycles in Nature 1616168 
Inter-Relationships 169176 
Major Habitats or Climatic Zones 690.705 
AbLotie Pactors None 
Blotie Paetors None. 
Suecession 1720175 
Men and Pood 7O7—F12 
Man's Inereased Numbers 7126713 
Soil Conservation 702, 7150714 
Living °esources.« 

Forest and Wildlife 714-719 


*Right of the eleven topics or seventy-three per cent were 
common to both texts. 


TABLE IZ 


TOPICS RELATED TO MIGROORGANISMS* 
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Viruses 18%~191 


Raeteria 1926208 
Bacteriological Techniques None 
Soil Bacteriology None 
Food Bacteriology 2226229 
Pathogenic Organiens 2078213 
Nistory of Disease Control 2154215 
Imeunology 2134216 
Chemotherapy and Antiblotics 2176222 
Preventive Medicine None. 


Milica Gk Wak Kalk’ Shela tte tien oh Wie dle iene Ge 
beth texts, 


TABLE IV 


TOPICS RELATED TO FLOWERLESS PLANTS* 


Fungi and their importance 2316239 
Yeasts 2390242 
Lichens and Symbiosis None. 

Fossils of Plants 264302465 
Radio Dating 2430245 
Bvelution of Alcae 2670250 
vol, of Sexual Reproduction 2500254 
Algae and Space Travel 257 
Beonomie Importance of Algae 236+259 
Classes of Algac None 

Nonvaseular Plants 2604268 
Bvel, of Vascular Land Plants 2686285 
Pteridophytes None 


1134124 
117-118 
1240125 
193 
S40 
None 
None 
102 
1016102 
926101 
1268129 
None 
150.134 


*Seven of the thirteen — £ifty-four per cent were 


comson to both texts, 


15 


TABLE Vo 
TOPICS RELATED TO FLOWERING PLANTS* 


Adaptations for Photesynthesia 2864268 


2 1830186 3 
Light and Photosynthesis 288~290 2 189 i 
11 and Photosynthesis  290«291 2 186-187 2 
Carbon dioxide and 
Photosynthesis 291-293 2 186 i 
Water Loss 29356295 2 186 i 
Biochemistry of Photosynthes 2956297 3 188-190 be 
Amount of Photosynthesis 2974299 2 None — 
Respiration None ~~ 190«192 2 
Foods in Plants Rone a 192-193 2 
Transpiration Rone oe 193-195 2 
Seasonal Leaf Influences None ~~ 195.198 2 
Stens 501-307 $ 1670174 3 
Roots 3074310 2 146-156 3 
Mevement and Storage 
of Materials 3206316 $ 156-165 5 
174.176 
Propagation by Bootes and Steme 317.319 1 eee 3 
760181 
Flowers and Reproduction 3194324 2 2006209 3 
Pruits and Dlepersal $22 1 2114216 3 
Seeds and Development 3246335 3 2166226 2 


*Thirteen of the eighteen topics or seventy«two per cant were 
coumen to both texts, 
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of the amount of photosynthesis occurring in the world, The traditional 
text included information about respiration, transpiration, the 
production of foods in plants, and seasonal influences upon leat 
activity; these topics were omitted by BSCS, 

Concepts related to animals were numerous and difficult to analyze 
ag Table VI indicates, ‘The life processes, digestion, cireulation, 
respiration, excretion, eoordination, protection, locomotion and 
teproduction, of the Paramecium, Hydra, Planaria, earthworm and man 
were considered in both textbooks, Other organisms studied briefly 
included the Ameba, Tuglena, jellyfish and grasshopper, The common 
content was determined to be fiftystwo per cent, The BSCS tert was 
characterized by the inclusion of theorles of embryo development and 
eell differentiation, ‘The traditional textbook was unique because it 
included information about the life processes of animals of many phyla, 
inseet habits and control, radiation and space biology, and alcohol, 
narecoties and tobaeco, 

Neredity and evolution were considered in greater detail by Bscs 
authors, Table VII shows that most of the concepts, eighty-nine per 
cent, were evident in both books, The cultural evolution of man was 
a distinet presentation of BSCS, 
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Insect Contrel Rone on 5090315 3 
Vertebrates None -- 326—340 5 
Anphibiae-Prog None ~~ 3420358 3 
Lles--Snakes Nene on 3557—395 3 
Birds Rone ~- 3750395 3 
Mammal Characteristics None ~~ 35960414 2 
Organs** None ~« 5040513 3 
Aleohel, Narcotics and Tobaeeo** None — 523~0531 2 
Radiation Bio’ None — 5330545 2 
Space Biology None “ 5440555 2 


*‘Meterials integrated differently in Bscs but topies considered 
common, 


r#in mate 


«**Twenty~five of the forty«cight toples or Eifty~two per cent 
were common to both texts, 
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TABLE VII 
TOPICS RELATED TO HEREDITY AND EVOLUTION 


Rarly Genetics and Mathematics 5074525 5 6186628 2 
Chromosome Activity . 52784 3 611-614 2 
5486572 3 6096611 2 
6206633 
Population Geneties 5730587 2 6350654 2 
Theories of Svolution 589610 3 6550665 2 
Mechanisms of fvolution 61146632 3 19+19 2 
6660667 
Origin of Life 6330556 3 18 1 
Svelution of Man 6576672 3 4100423 2 
Cultural Bwolution of Man ET me E86 5 None tip 


“Right of the nine topies or eighty-nine per cent were common 
to both texts, 


SUMMARY AND CONCLUSIONS 


The purpose of this study was te compare the content of a 
traditional and BSCS textbook, 

Inspection, topical analysis and e¢oncept evaluation of topics 
were used to analyze the two books compared in this study. The pere 
eentages of common and unique concepts in the textbooks were based 
on the total number of topies recognized im a brond study area and 
in the textbooks, 

The 119 tepies in the seven broad areas of study were summarized 
as shown in Table VIII, Seventy-seven items or sixty-five per cent 


TABLE VIIE 


CONPENT IN THE BSCS YELLOY VERSION AND 


Bigigey 


ics Only Trac 


Pee’ 
AID 


were common to both textbooks, The BSCS version contained nine unique 
tepies, seven per cent of the total number of topics, The unique Bscs 
topies included the "population explosion”, the relationship of life to 


mntter, the evolution of sexual reprodugtion, algae, ond vascular 
land plants, The traditional textbook contained thirty-three 
characteristic topics, twenty-eight per cent of the topies listed, 
Soll bacteriology, preventive medi¢ine, space ond radiation biology, 
and the classification of algae were some of the topics listed as 
characteristic of the traditional textbook, 

Data of this study indieated that differences in eontent of 
BSCS and traditional textbooks wore similar in number to the differences 
reported by BscS between the three versions; special teacher training 
by BSCS did not appear te be justified on the basis of content differ. 
ences, Coumen content in the two texts compared in this study was not 
as great as Mallinson reported in traditional textbooks, Because B53 
has required training in content for adequate teaching, results of this 
study indicated a necd for additional training tm content for teachers 
of traditional biology textbooks, 

Results of thie study indicated that additional comparison of 
“traditional” ond “modern” programs of study was desirable te distinguish 
theoretical and real differences in the programs, Methods of in-service 
training in current biologieal concepts for all bielogy teachers should 
be studied, 
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The purpose of this study was to compare the content of the 
BSCS Yellow Version and Modern Biology by Moon, Otto, and Towle, a 
traditional textbook, 

A common content of seventy per cent in the three BSCS versions 
has been reported by BSCS; the Yellow Version was selected as repre- 
sentative of the BSCS books. In traditional textbooks published 
within two or three years of one another a common content of ninety 
per cent has been reported also, A’ representative traditional text- 
book, Modern Biology by Moon, Otto, and Towle, was selected for this 
comparative study. 

The textbooks for this study were carefully read and outlined 
topically. Seven broad areas of study were noted, the history and 
approach of biology, eeology, microorganisms, flowerless plants, 
flowering plants, animals, and heredity and evolution. General topies 
in each area were listed to facilitate a page by page comparison of 
the concepts presented in the textbooks. Content was evaluated by 
a simple numerical rating system; page numbers were recorded so that 
concepts related to the topics could be located easily. The percentages 
of common and unique materials were calculated for the broad areas 
of study and the textbooks. 

A total of 119 topics was recorded from the textbooks. Sixty- 
five per cent of the topics was common to both books. Seven per cent 
of the topics was characteristic of the BSCS version and twenty-eight 
per cent of the total number of topics was considered only in the 
traditional textbook. The percentages of common materials in the seven 


broad study areas ranged from fifty-two per cent to ninety per cent. 


Results of this study indicated that common content of a BSCS 
and a traditional textbook was similar, Data from this study revealed 
that the common content of the textbooks compared was similar to the 
previously reported common content of the three BSCS versions, Content 
differences could not justify special teacher training in BSCS biology. 
The data of this study indicated that training in current biological 
concepts would be important to biology teachers using either BSCS or 


traditional textbooks, 


